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ABSTRACT
This study examines acute toxicity of raphia Vinifera on fish leech, Piscicola geometra. The leeches
with a mean total length of (It) 4.2+1. Ocm were exposed to various concentrations of both crude
powdered and ethanolic extracts of the botanical. Median lethal concentration (LC50) was
determined with static-renewal tests using logarithmic and arithmetic graphic methods.
The L050 (for 96 hours of crude powdered (aqueous) extracts of the botanical on. Piscicola
geometra was 1.10 ppm arithmetically and 1.14ppm logarithmically. The 95% confidence limits
was 0.10pprn arithmetically and 0.12ppm logarithmically. The L050 of ethanolic extract of the
poison at 96-h was 0.5ppm arithmetically and 0.48ppm logarithmiclly. The 95% confidence limits
was less than 0.10ppm
The use of extracts of R. Vinifera in the control of leeches in fish ponds is discussed.
INTRODUCTION
Lamba (1970) defined botanicals as substances extracted from various plant parts or entire plant
which contain certain toxic ingredients. Botanicals can be refered to as "natural biocides" as they
are plant toxic substances that are highly harzadous to insects, fish and other small aquatic
organisms but less harzadous to man and domestic animals owing to their quick biodegradation.
Botanicals have been reported to be acute to insects (Ojo, 1988), Ahmed and Grainge,
1986) and fishes (Krochmal and Lavrentiades, 1955; Joly, 1981). These studies opened the
gateways for further toxicity studies using various botanicals to study their effect on the
environment.
Synthetic chemicals already in use to control leeches in ponds include, Dipterex, Nasoten,
Copper chloride (Cucl2), Copper sulphate (CuSo4) and the common salt (NaC1) (Paperna, 1980;
Prost eta/, 1974).
Recent use of botanicals to replace synthetic chemicals in controlling harzadous
components of the biosphere influences the safety of the environment. This is because botanicals
are more effective and biodegradable pest control substances (Olaifa et al, 1987, Olaifa, 1993).
The effectiveness of botanicals is in its liquid form application to test organisni liquids have
significant vapour pressure which is readily innaled or penetrate the skin (Royal Society of
Chemistry, 1993).
Raphia Vinifera fruits contain botanicals which produce fish kills wheat) soaked in
pond/river (Burka (1985).
R. Vinifera is known as the bamboo palm (family palmae) on account of its long and very
strong midribs on the fruit. It is abundant along the creeks of the Niger Delta and Cross-River, at
estuaries of large rivers, banks cl streams and lagoons and moisten parts of Northern Nigeria. It
stands approximately 1 1 in erect and lm in diameter. Its various local names include Ona (Edo),
Edran (Urhobo), Ngwo Ude (Igbo), Ebeje (Itsekiri) and Eriko (Yoruba). The fruits of the plant are
cylindrical ellipsoid, 6-9cm long by about 3.5cm across and ending in a very short sharp beak
(Keay, 1989).
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Piscicola sp. Like other leeches belongs to the class Hirudinea of the phylum Annelida. It
has a elongated dorsoventra-lly flattened body with suckers at both ends and the anterior part of
body is slightly narrower than posterior. It possesses four eyes each in the posterior and anterior
suckers with the posterior sucker twice as wide as the body. As a blood sucking leech, it feeds
infrequently but can consume an enormous quantity of blood when it feeds (pennak, 1978).
Leeches generally can tolerate long periods of fasting and need food only twice a year (Mann,
1962). It is a temporary parasite since it abandons its host after engorgement with blood or tissue
fluids (Woo, 1995).
The importance of leeches in fish production is in parasitic nature which brings about
pathogenic changes. Leeches affect fish by their attachment and feeding. Feeding may lead to
secondary infections which may be transmitted by leeches acting as vectors of protozoa (Crypiobia
sp.) or bacteria (Aeromonas sp.) on open -wounds. (Woo, 1995). The attacked fish shows signs of
irritation and restlessness with its movement becoming unsteady and erratic. (Cheng 1973).
Leech infections are common at lbadan and her environs in the Southern part of Nigeria
especially in fresh water (inland water) bodies like streams, rivers, lakes and ponds. This study area
shows high occurrences of leeches in the freshwater bodies when surrounding bushes over-grow
their banks as a result of poor management. Absence or scarcity of the leech natural predator like
garter snake rnay account for their high population in the freshwater environments. ( Alcock,
1993). Occasional flooding of the fish farms may also account for the transfer and prevalence of
P jometra in this area and so spontaneous treatment must be put in place to check its spreading.
MATERIALS AND METHODS
Screening tests were carried out in a static renewal medium following the methods of
Hubert (1980) and ALPHA (1985) to obtain the median lethal concentration (LC50).
200 fish leeches were obtained from the Awba reseroir, University of Ibadan, Ibadan,
Nigeria and transported to the laboratory in two 5L flat bottlom flasks. The leeches length were
approximately 4.3+ 1.0 cm each while their weight were approximately 0.58+ 0.13 g each. This
leech, P. geometra occurs regularly in the pond due to poor management and are readily available
for collection.
The leeches were acclimated in glass flasks for seven days under alternating light dark
conditions as recommended by Sawyer (1986) The specimens were fed using two catfish (Clarias
gariepinus). Changing of the water and cleaning of the flask was undertaken every other day.
Crude powdered and ethanolic extracts were prepared in the following order:
Removal of the pericap; oven dry of the epicarp, mesocarp and endocarp at a temperature of 65
C for 48 hours; separate grinding using a domestic grinder for both epicarp and mesocarp, and an
industrial grinder for the stoney endocarp; homogenising using sieve if same mesh - size; mixing the
pericarp in equal volumetric/weight quantity in a plastic bowl using a long wooden spatula; packed
into air tight cellopane bags and stored in a refrigerator/deep freezer.
Ethanolic extract was prepared by measuring 50 g of crude powder and dissolving it in 2L
alcohol. Leave for 24 hours to settle down after extraction. Pour the filtrate into a round bottom
flask and distil using heating mantle. Remove the remaining ethanol from the semi solid extract by
using a rotary evaporator.
Test solutions were prepared usnig the standard method of kulakkatolicka (1987). Each
extract was made to form 1% weight per volume stock solution which was diluted with tap water
to obtain concentrations of 0.1, 0.2,0.4,0.8, 1.6 and 3.2 ppm.
10 leeches per flask were used in three replicates involving six flasks of five different
concentrations and a control each. Selection of test leeches for a particular concentration and
replicates was made by following a random numbers table (Zar, 1974).
Physico chemical parameters of the test concentrations were maintained at a temperature
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27 1 C, dissolved oxygen at 5.8+1.2 mg/1 and pH at 7.3+0.4 during the experiment.
The behaviour and general conditions of the experimental leeches were observed during the
test while mortality was recorded at 24, 48, 72 and 96h. Death was assumed when leech was
showed no response when touched with a glass rod. The LC50 and 95% confidence limits were
calculated using logarithmic arK1 arithmetic graphic methods. Analysis of variance a.nd Newmans
Keuls Test were used to validate the test concentrations and results.
RESULTS
The dissolved oxygen content (D02), PH and temperature of the test water fluctuated slightly
during the twdcity test.
The L02 ranged between 4.6 and 7.0ingle, mean 5.8mg/e, Ph was 6.9-7.6. mean '7.3+1-0.4, whille
temperature ranged between 26-28o0, mean 27-1/-1.0oC.
The concentrations of the Raphia vinifera effect mortalities at 24, 48, 72 and 96-n durations.
Survivorship of fish leeches in varying concentrations at varying durations for powered extract of
the botanical are provided in Table 1.The concentration of the botanical that will effect 50%
mortalities of the leeches by 96-hour is 1.10ppm arithmetically occurred at 96 hour duration in the
highest concentration (Table 1). No mortality was recorded in al the concentrations for 16-h
duration except in 1.60 ppm where 3% fish leach died.
Duration of ethanolic extract in varying concentrations are provided in Table 2. At 16 hour
L050 of the leech is obtained at 0.50 ppm arithmetically (Fig.1) and 0.48 ppm logarithmically
(Fig.2). 100% mortality was recorded for the leech at 96 hour in a concentration of 1.6 ppm (Table
2), While 97% survival occurred in the
lowest concentration of the aqueous extract.
Analysis of variance (ANOVA) showed the calculated value as 59.3 and tabulated value as
3.11. The null hypothesis is therefore rejected at F 0.05 since the calculated value is larger than the
tabulated value. Student Newman Keul's Test is used to determine the concentration groups that
differ significantly from others. Only the control and 0.10ppm showed that q 0.05 is greater than q
and not significantly different.
No leach mortality occurred in the control concentration during any of the 96-hour duration test.
Leaches increased their rate of swimming activity- once the impacts of the Poisson were felt. This
led to secretion of slime, which increased in dead leeches. Dead leeches sank to the Dotton of the
flasks, either spiritually curved or prostrate no movement when touched with a dissecting pin/glass
rod.
DISCUSSION
The slight fluctuation in the physico-chemical parameters of the test water during the
toxicity test has no serious effect on leech mortality. Though the swim cycle was effected by
temperature, both analysed dissolved oxygen and pH were normal until when altered by the
experiment. Kristan, et al (1974) was of the opinion that the propulsion in leeches increase in
frequency and amplitude of the body wave with increasing temperature. At 15°C the period is
longer and the body wave travels slower than at 200 C At 27°C, the body wave travel much faster
as is evident in tropical leeches. No mortality was recorded in the control experiment proving that
the laboratory condition was conducive to the leech. The leech tolerance depended on the fast
degradation of the botanical due to aeration.
The toxicity of inorganic chemicals (Dispterex, Masoten, copper chloride (CuC12), copper
sulphate (CuSo4) and the table salt (NaC1) to leech species has been documented.
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Paparna (1980) showed that Piscicoia sp. Can be eradicated from ponds by application of Dipterex
at a dose of 0.5ppm or Masoten at doses ranging from 0.25 up to 0.8ppm. Prost et al (1974)
reported flush treatment with 5ppm CuC12 for 15 minutes, 0.5ppm CuSO4 for 5-6 hours or 25ppt
table salt (NaC1) for an hour to remove leeches from fishes Use of synthetic chemicals
(gramoxone, gammalin 20, DDT and Aldrin) was successful in eradicating the leech infections from
fish farms in the area studied. But the chemicals are not biodegradable producing long last effects
which affect other aquatic organisms when used.
The toxicity of the aqueous botanical at 96-hour D050 to leech was 1. o6ppm arithmetically
and 1.07ppm logarithmeticaly. While 96-hour L050 of the athanolic extract to the leech was
0.96ppm arithmetically and 0.87ppm logarithmetically. The ethanolic extract was lethal to leech
than that the equeous extract, as indicated by the lower D050 (Adeyemi, 1970). Synthetic
pesticides are also more acute to leeches than this botanical.
The introduction of the leeches into the fifteen experimental flasks produced exteroceptive
stimulation that triggered off swimming in them (leeches). But prolongation of swimming is
primarily in result of its inability to attach to objects (Brodfuehrer and Friesen, 1984). This is
evident in the leeches subjected to the high Concentrations (0.8-3.2ppm) of the botanical as their
suckers presumably lost their sensitivity due to tremendous mucus production. Secretion of mucus
is under neuronal control (Yaksta- Saverland and Coggesnail, 1975; Coleman, 1975). Mucus
secretion is very important in the lives of these soft-bodied animals and subserves a variety of
fiinctions, including defence against desiccation, bacteria, physical attack, species recognition,
respiration, osmoregulation, hiber nation, aesitivation and excretion (Coleman, 1975). The adverse
effect is the inability of the suckers to hold onto objects subsequently, the leech drops to floor of
the medium.This exercise is repeated several times before death eventually occurs to the organism
as shown in the experimental Prior to death, leech showed a slow shortening response with the
anterior end of the body after the frequency of crawling has been reduces or lost. According to
Sawyer (1986). Frequency of crawling depends on the rate at which the longitudinal muscles of
leech undergo complete isotonic contraction (proprioceptive reflex).
Statistical analysis indicated that there is no significant difference at P 0.05 in the test
concentrations used.
Raphia vinifera fruit pulp and Kernel contain bitter oil of steroidal saponinis as active
ingredient for its piscinical action. The dissolved extracts of the poison produced a pungent odour
which readily affects breathing, causing catarm in man
The use of R.vinirera in selective control of leeches in pond, is greatly favoured as the
botanical contacts with water causes emigration of leeches off, the fish therein were unaffected by
the poison. This suggests that the low acute dose of R.vinifera on leech is chronic (subletnal) to
fish.
The prolonged effect of the sublethal dose on fish will be temporary for a few hours to a
few depending on the quantity of the biocide used. The botanical is highly degradable when
oxygenated and its impact is of short duration. It is therefore recommended for use in the control of
leeches in fishponds.
The observation of abnormally rapid and disorderly movement of the leeches in al
directions, prior to death when treated with high does of the two extracts of R. vinifera suggests
that the botanical acts on the nervous system of this insecticides exert their effects on the nervous
system of this nirudo. This confirms the reports of Prost et al (1974) that insecticides exert their
effects on the nervous system.
Results of this study also showed no significant difference in toxicity to the two extracts of
R. vinifera on P. geometra. The results are in agreement with those of Tabashnick et al (1988), for
the response of DDT to daimondbach moth.
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The toxicity of the ethaholic extract of R.vinifera (EERV) was more effective after 24
hours of exposure to the fish leech than the Aqueous Extract of R. vinifera (AERV) This is
confi.rrned by the non-significantly different values of DC50 and DD90 obtained.
ACKNOWLEDGEMENT
I thank Dr AA Adebisi and Prof .SO. Fagade of University of Ibadan for their assistance.
REFERENCES
Adeyemi, S.A.C. (1970): Handbook of Agricultural Insecticides available in Nigeria.
Min. of Agrie. And Natural Resources, Nigeria, PP
1-20.
Ahmed, S. and Grainge, M. (1986): Potential of Neen tree (Azedirachta india) for pest control
and rural development Ec. Bot. 40 (2): 201-209.
Akock J. (1993): Animal behaviour. An Evolutionary approach, 5thy Edition,
Sinauer Associates, Inc, Sunderland, MA 01375 U.S.A.
page 85.
APHA: American public health Association, American
Water Works Association water pollution Control
Federation (1985). Standard Meth.ods for the Examination
of Water and Waste 1661Edn. Washington D.C.
.0 (1984):
A sensory system initiating swimming activity in the
medicinal leech J.Exi). Biol. 108, 341-55.
The useful plants of West Africa )Tropical) Ed 2 vol 1,
Families A-D, Royal Botanic Garden Kew. 242-246.
General Parasitology.Academic Press, New York.
Studies on the Retzins cell and neurona) 5-HT in the leech
Hirudo mecticinalis Ph.D. thesis, St. Andrews University;
U.K.
Bioassay kendall Hunt Publishing Company, Toronto,
Ontario, Canada.
Feeding and trapping fish with Piper minim.
Ec. Bot. 35 (4): 383-390.
Trees of Nigeria. Clarendon Press oxiord P.444.
Neural control of swimming in the leech. Am. Zool. 14
(3), 991-1001.
Krochmal, A and Lavrentiades G. (1955):
P oisonous plants of Greece. Ec. Bot . 9 (2) : 175-189.
Kulakkattolickal, A.T. (1987): Piscicidal plants of Nepal prel. Toxicity Screening Using Carp
(Otenophatyngodon idella) Fingerlings. J. Ethnopharmod
21, 1-9.
Prodfueher, P.D. and Friesen, E
Burkill, (1985) H.M:
Gheng, T.C. (1973):
Coleman, C.L. (1975):
Hubert, J.J. (1980):
Joly, L.G. (1981):
Keay, R.W.J. (1989):
Kristan, W.B. Jr. (1974):
180
Lamba, S.S. (1970): Indian piscicidal plants Ec. Bot: 24 (2): 34 136.
Mann, K.11. (1962) Leeches (Hirudinea):
Their Structure, Physiology, Ecolog,y and Embryology.
Pergamon press, New York.
Ojo, J.B. (1988): The use of Neem Plant (Azadirachta Indica) extracts as an
insecticide. M. Sc seminar presented in the department of
Zoology, University of lbadan, Madan.
Olaifa J.I., Ermunn W. and Akingbohungbe AL (1987):
Insecticidal activity of some Nigerian Plants. Insect Sci.
Applic. Vol 8 (2) 221 224.
Olaifa (1993) J.I.: Natural biocides (Part of the lectures delivered at
Biotechnology seminar in Dagos. The guardian Newspaper
le June, 1993.
Paperna, (1980): Parasites, infections and diseases of fish in Africa. FAO
Technical Paper 7 216p.
Pennak, R.W. (1978): Fresh water invertetrates of the United States, 2Rd ed. John
wiley & Sons, New York.
Prost, M.; Studnicks, M. and Niezgoda, J. (1974):
Efficacy of some methods controlling leeches in water.
Aquaculture 3: 287-294.
Sawyer, R.T. (1986): leech biolog,y and behaviour,, 0>cford Science Publications
pp.
132-375.
Tabasnnick, B.E; Rethwisch, M.1); and Johnson, M.W. (!988):
Variations in adult mortality, and knockdown caused by
insecticides amongst populations of the Diamond back
moth (Depidoptera: Plutollidae). J Econ. .Entotnol. 81
(2):
The Royal Society of Chemistry (1993):
Experimental Toxicology. The basic issues. 2"' Edition
cambidge Press 034 4VVF 119 123.
Yaksta-saveriand, B.A; and Coggeshall, R.A. (1973):
Neuromuscular junctions in the leech Comp. Nenrol,
15 1, 85 100,
Woo, P.T.K. (1995); Fish Diseases and Disorders. Vol 1. Oxford Publication
123 134.
Zar, J.K. (1974); Biostatistical analysis, Euglewood Cliffs, New Jersey,
Prentice-Hall, 620.
181
Table 1: The effect of R. Vinifera aqueous extract on P. geornetra as a function of time
(Average of the 3 replicates.)
Table 2: The effect of R. vinifera ethanolic extract on tish leech (P. geametra) as a function
of time (Average of the 3 replicates)
Fig. 1. 96-hLe 50s of Leech exposed to R. vinefera
(aqueous and ethanolic) extracts caiulated
arithmetically (data ba.sed on Tables 1 and 2)
96-11LC 50s of Leech exposed to R-vinifera calculated logarithmically (data based on tables 1
and 2).
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1
Time (Hours)
Cone (ppm) No of leech 1 2 4 8 16 24 48 72 96
Control
0.0 10 10 10 10 10 10 10 10 10 10
0.10 10 10 10 10 10 10 10 10 10 9.7
0.20 10 10 10 10 10 10 10 10 9 8.3
0.40 10 JO 10 JO 10 JO 10 9.3 8.3 7.3
0.80 10 10 10 10 10 10 9.3 8.3 7 5.7
1.60 10 10 10 10 10 9.7 8.7 6.7 5 3.7
Time (Hours)
Cone (um) No of leech 1 2 4 8 16 24 48 72 96
Control
0.0 10 10 10 10 10 10 10 10 10 10
0.10 10 10 10 10 10 10 10 10 9 8.3
0.20 10 10 10 10 10 10 10 9 8 7
0.40 10 10 10 10 10 10 9 8 6.7 5.7
0.80 10 10 JO 10 10 9.3 7.7 6.3 4 3
1.60 10 10 10 10 10 8 6.3 4 1.7 0
